ABSTRACT purpose. To evaluate the treatment outcome of wrist and elbow arthroscopic synovectomy for patients with rheumatoid arthritis. Methods. 3 men and 18 women aged 27 to 71 (mean, 54) years underwent arthroscopic synovectomy for rheumatoid arthritis of the wrist (n=12) and elbow (n=13). All patients had received multiple medications including non-steroidal anti-inflammatory drugs, disease-modifying anti-rheumatic drugs, and steroids, as well as physiotherapy and splintage for 6 months, but the joint pain and disability persisted. The median duration of rheumatoid arthritis was 89 (range, 24-156) and 108 (range, 36-360) months for the wrist and elbow joints, respectively. According to the Larsen grading, the radiographic stages of the wrists and elbows were classified as grade 1 (n=4+4), grade 2 (n=4+5), and grade 3 (n=4+4). Visual analogue scale for pain, the wrist and elbow flexion-extension arcs, grip strength, key pinch strength, inflammatory markers, disability and symptoms were compared pre-and post-operatively. results. The median follow-up period was 30 (range, 18-78) and 34 (range, 18-78) months for wrists and elbows, respectively. There was significant improvement in pain, joint motion, inflammatory markers, and disability score. All patients were satisfied with the surgery. There was no neurovascular or wound complication. No patient was taking longterm pain-control drugs. One patient underwent a second arthroscopic synovectomy after 15 months owing to exacerbation of arthritis. conclusion. Arthroscopic synovectomy is recommended for patients with rheumatoid arthritis who fail conservative treatment.
swelling, and stiffness that cause difficulties in activities of daily living. Initial treatment involves anti-inflammatory drugs, anti-rheumatic agents, immunosuppressive drugs, steroids, and biologics. In cases of failed conservative treatment or progressive joint destruction with breakthrough pain, surgical procedures such as synovectomy, arthrodesis, and joint arthroplasty are necessary to relieve pain and improve function. [3] [4] [5] [6] [7] [8] Open synovectomy is indicated in patients with mild-to-moderate rheumatoid arthritis, but postoperative wound pain and stiffness may delay rehabilitation and return to normal activities of daily living. [9] [10] [11] [12] Arthroscopic synovectomy is less traumatic and achieves comparable results in patients with early stage of RA. 3,4,8,13,I4 In patients with advanced RA with substantial joint destruction, arthrodesis or arthroplasty is more reliable in the long term. 7 We evaluated the treatment outcome of wrist and elbow arthroscopic synovectomy for patients with RA.
Materials and Methods
Between October 2003 and October 2008, 3 men and 18 women aged 27 to 71 (mean, 54) years underwent arthroscopic synovectomy for rheumatoid arthritis of the wrist (n=12) and elbow (n=13). Patients with uncontrolled medical conditions, drug allergy to local anaesthesia, or a history of trauma or previous surgery to the joints were excluded. All patients had received multiple medications including nonsteroidal anti-inflammatory drugs (NSAIDs), diseasemodifying anti-rheumatic drugs, and steroids, as well as physiotherapy and splintage for 6 months, but the joint pain and disability had persisted.
The median duration of rheumatoid arthritis was 89 (range, 24-156) and 108 (range, 36-360) months for the wrist and elbow joints, respectively. According to the Larsen grading, 15 the radiographic stages of the wrists and elbows were classified as grade 1 (n=4+4), grade 2 (n=4+5), and grade 3 (n=4+4). 21 of the 25 affected joints involved the dominant hand.
surgical techniques
For arthroscopic synovectomy of the wrist, patients were placed supine with the shoulder abducted at 90º on an arm board. A pneumatic tourniquet was not used. Irrigation fluid (normal saline) was elevated as high as practicable to ensure adequate hydrostatic pressure for haemostasis. The index, middle, and ring fingers were placed in fingers traps for 12 pounds of traction (Fig. 1a) . Joint laxity in RA patients facilitates distraction despite narrowed joint spaces and bone destruction. Under portal site local anaesthesia (PSLA), a 2.7-mm diameter, 30º arthroscope was introduced through a 3/4 portal, whereas a 6U portal served as a working portal in the radiocarpal joint. Mid-carpal radial, mid-carpal ulnar, and scaphotrapeziotrapezoid portals served as working arthroscope portals. Synovectomy was performed using a motorised shaver, without thermal coagulation. The median operation time was 32 (range, 15-54) minutes. Blood loss was minimal.
For arthroscopic synovectomy of the elbow, patients were lying in a lateral decubitus position with elbow support. The forearm was operated on through full supination and pronation to improve visibility on the radial head (Fig. 1b) . A pneumatic tourniquet was not used, as it may cause discomfort and pain to attain haemostasis. Under PSLA, a 2.7-mm diameter, 30º arthroscope was introduced through anteromedial and anterolateral portals for the anterior compartment, whereas for the posterior compartment, mid-posterior and posterolaetral portals were used. Synovectomy was performed using a motorised shaver, taking special care to avoid inadvertent injury to neighbouring neurovascular structures. The median operation time was 82 (range, 73-95) minutes. Blood loss was minimal. Postoperatively, a light dressing was applied without a suction bottle. Patients were discharged home on the same day. They were referred to an out-patient physiotherapist for immediate active and passive joint mobilisation and strengthening exercises.
assessment
The visual analogue scale (VAS) for pain was assessed preoperatively, one week postoperatively, and at the final follow-up. The wrist and elbow flexionextension arcs were measured using a goniometer positioned in line with the lateral aspect of the radius and 3rd metacarpal bone, and the lateral aspect of the arm and forearm, respectively. Range of pronation and suspination was not measured because of high intra-observer and inter-observer errors. Grip strength (kg) was measured by a Jamar dynamometer with the elbow flexed to 90º and unsupported in a standardised sitting posture (Fig. 2a) , as different elbow positions affect the maximal grip strength. 16 Key pinch strength (kg) was measured by a pinch gauge (Fig. 2b) . A mean of 3 trials was recorded and compared with the contralateral side at the final follow-up. Inflammatory markers such as erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were measured. Disability and symptoms of the upper extremity were assessed using a validated Chinese version of the disabilities of the arm, shoulder and hand (DASH) questionnaire, 17 which consists of 30 items, with a total score of 0 (no disability) to 100.
Pre-and post-operative VAS score for pain, range of movement of wrist and elbow joints, and the DASH score were compared using the Wilcoxon signed rank test. Outcomes between wrist and elbow arthroscopic synovectomies were compared using the Mann-Whitney U test. A p value of <0.05 was considered statistically significant.
results
The median follow-up period was 30 (range, 18-78) and 34 (range, 18-78) months for wrists and elbows, respectively. Preoperatively, both groups had comparable pain (p=0.478) and limitation in range of motion (p=0.477), but elbow joint symptoms were more disabling in terms of the DASH score (p=0.046).
In patients having wrist synovectomy, the median VAS score for pain decreased significantly from 8 (range, 5-10) preoperatively to 3 (range, 1-5) at week one and to 0 (range, 0-5) at the final followup (p<0.005 and p=0.004, Table) In patients having elbow synovectomy, the median VAS pain score decreased significantly from 9 (range, 5-10) preoperatively to 4 (range, 2-6) at week one and to 1 (range, 0-7) at the final followup (p<0.005 and p=0.004, No patient was taking long-term NSAIDs for pain control, thus avoiding potential side effects. There was no change in the dosage and types of disease-modifying anti-rheumatic drugs being used. One patient underwent a second arthroscopic synovectomy after 15 months owing to exacerbation of arthritis. All patients were satisfied with the surgery and had returned to their normal daily activities. There was no complication such as neurovascular injury and wound infection.
discussion
In patients with rheumatoid arthritis of the wrist and elbow joints, arthroscopic synovectomy improves pain, joint motion, and upper-limb function. 3, 4, 8, 14, 18 It can be safely performed under PSLA in an ambulatory setting, so as to reduce length of hospital stay and costs. It achieves satisfactory results even for Larsen grade-3 or advanced degenerative joint disease. Arthroscopic lavage and synovectomy reduced the amount of inflammatory mediators (prostaglandins and interleukins) within acutely inflamed joints and provided a normal joint environment for immediate pain relief. The haematological response was fast and long lasting, as inflammatory parameters (ESR and CRP) remained low at the final followup. 20, 21 Continuation of anti-rheumatic medications after surgery is important in controlling disease progression. 22 The range of motion improved because of reduction in pain and swelling. Arthroscopic synovectomy is minimally invasive, has less surgical morbidity, and enables immediate rehabilitation exercises to prevent joint stiffness. Arthroscopic capsulotomy can alleviate joint contracture; caution should be paid to avoid inadvertent injury to the radial nerve, 19 particularly in cases with previous trauma or surgery in the affected joint, as altered anatomy may increase the risk of neurovascular injury, especially around the elbow joint. [23] [24] [25] [26] Recurrent synovitis is a major concern 21 ; its rate can be as high as 24%. 8 In our study, patients achieved long-term (a mean of 32 months) improvement in pain, joint motion, inflammatory markers (ESR and CRP), and DASH score. Complete removal of all inflamed synovial tissue may not be necessary; repeat arthroscopic synovectomy can be performed for exacerbation of pain.
acKnoWeldgeMents
We thank Ms Kian Chong for providing secretarial support and Dr Clara Poon for providing statistical support.
